The CCD magnitudes in Johnson V and Cousins R and I photometric passbands are determined for GRB 000301C afterglow starting ∼ 1.5 day after the γ−ray burst. In fact we provide the earliest optical observations for this burst. Light curves of the afterglow emissions are obtained by combining the published data with the present measurements in B, V, R, I, J and K ′ passbands. Flux decay shows a very uncommon variation relative to other well observed GRBs. Early time (∆t < 4 days) flux decay varies with wavelength from optical to near-infrared. The values of α are ∼ 0.6 in optical, 0.4 at 1.2 µm and 0.3 at 2.1 µm. While late time decay seems to be similar in all passbands with α > 2.2. Steepening in the flux decay seems to have started around ∆t ∼ 4 day in all passbands. During ∆t = 5.6 to 33.5 day, the value of α becomes ∼ 3 making the flux decay one of the steepest amongst the GRBs observed so far. On the other hand such variations are not observed in the quasi-simultaneous broad-band photometric spectral energy distributions of the afterglow. The value of spectral index in the optical-near IR region is ∼ −0.9. The afterglow emission of GRB 000301C is therefore peculiar and presently can not be understood in terms of fireball synchrotron emission model. Redshift determination with z = 2.0335 indicates cosmological origin of the GRB having a luminosity distance of 16.6 Gpc. Thus it becomes the second farthest amongst the GRBs with known distances. An indirect estimate of the fluence > 20 keV indicates, if isotropic, ≥ 10 53 ergs of release of energy. The enormous amount of released energy will be reduced, if the radiation is beamed which seems to be the case for this event. The prompt γ−ray emission in the energy band 100 to 1000 KeV has only one strong peak.
Introduction
Gamma-ray bursts (GRBs) are short and intense flashes of cosmic high energy (∼ 100 keV−1 MeV) photons. They have mystified and fascinated astronomers since their accidental discovery in late sixties by the Vela satellites. The study of GRBs was revolutionized in 1997 when the Italian-Dutch X−ray satellite BeppoSAX started providing positions of some GRBs with an accuracy of a few arcminutes within a few hours after the burst. This made the multi-wavelength observations of the long-lived emission, known as afterglow of GRB, at X−ray, optical and radio wavelengths as a routine and international multi-wavelength observing campaigns as integral part of a GRB research. Such observations are of crucial importance for understanding and constraining the active emission mechanisms of GRBs. Smith et al. (2000) reported All Sky Monitor (ASM) on the Rossi X−ray Timing Explorer (RXTE), Ulysses and Near Earth Asteroid Rendezvous (NEAR) detection of a GRB on 2000 March 01 at 09:51:37 UT. GRB 000301C therefore joins the group of GRB991208 (see Hurley et al. 2000) whose positions determined by the Interplanetary Network Localization alone without Compton Gamma-Ray observatory BATSE or BeppoSAX observations within 1.5 day of the event were of such accuracy (∼50 arcmin 2 in this case) that it led to the successful identification of radio, millimeter, optical and near-IR afterglows, and eventually to the measurement of its redshift. The event lasted ∼ 10 s. The detection of optical transient (OT) of the GRB was reported first by Fynbo et al. (2000a) in U, B, R and I passbands at α 2000 = 16 h 20 m 18. s 6; δ 2000 = +29 • 26 ′ 36 ′′ with an uncertainty of ∼ 1 ′′ . It was confirmed by Bernabei et al. (2000) on a R image and by Stecklum et al. (2000) on a K ′ (2.1 µm) image. Coincident at optical position, Bertoldi (2000) detected a flux of 1.9±0.3 mJy at 250 GHz (1.2 mm) on 2000 March 4.385 UT while Breger & Frail (2000) detected a flux of ∼ 300 µJy at 8.46 GHz on 2000 March 5.67 UT. No obvious emission or absorption features are visible in the low resolution spectrum of the OT of GRB 000301C taken on 2000 March 4.41 UT in the wavelength range of 410 -800 nm by Eracleous et al. (2000) . An ultra-violet spectrum of the OT taken on 2000 March 6 with the Hubble Space Telescope (HST) by Smette et al. (2000) indicates a redshift of z = 1.95 ± 0.1. It was precisely determined to a value of z = 2.0335 ± 0.0003 by Castro et al. (2000) using a moderately high resolution spectra taken with the Keck-II 10-m telescope on 2000 March 4. This determination was also supported by the low resolution spectrum obtained by Feng et al. (2000) on 2000 March 3.47 UT. Rhoads & Fruchter (2000) have presented the near-infrared (IR) while Masetti et al. (2000) have presented the B, V, R and I observations and studied the peculiarities in the light curve of the afterglow emission.
We at U.P. State Observatory (UPSO), Nainital, started the optical follow-up observations of the GRB afterglows in January 1999, since they are valuable for understanding the nature of these bursts, under an international collaborative programme coordinated by one of us (AJCT). So far, successful photometric observations have been carried out for 4 GRB afterglows from the UPSO, Nainital. The UPSO photometric observations for earlier 3 ′ 6 × 1. ′ 6 field of view is presented. The region corresponding to CCD image is extracted from the Digital Palomar Observatory Sky Survey and marked as DSS. A comparison of both images shows the absence of GRB afterglow on the DSS image. The comparison stars A and D (Garnavich et al. 2000a ) are marked on the DSS image. events namely GRB 990123, GRB 991208 and GRB 991216 have been presented by Sagar et al. (1999 Sagar et al. ( , 2000 . Such observations for the GRB000301C are presented here. It is worth mentioning here that first earliest optical observations of GRB 000301C have been carried out by us. But we missed to report the discovery of optical afterglow of GRB 000301C. Present observations in combination with data published in the literature are used to study flux decay at optical and near-IR wavelengths and spectral index from ultra-violet to radio regions.
Optical observations, data reduction and calibrations
The optical observations of the GRB 000301C afterglow were carried out from 2000 March 2 to 9. We used a 2048 × 2048 pixel 2 CCD system attached at the f/13 Cassegrain focus of the 104-cm Sampurnanand telescope of the UPSO, Nainital. All the observations were done in good photometric sky condition, expect for 2000 March 6. One pixel of the CCD chip corresponds to 0. ′′ 38, and the entire chip covers a field of ∼ 13 ′ × 13 ′ on the sky. Fig. 1 shows the location of the GRB 000301C afterglow on the CCD image taken from UPSO, Nainital. For comparison, image extracted from the Digital Palomar Observatory Sky Survey (DSS) are also shown where the absence of a GRB OT is clearly seen.
Several short exposures upto a maximum of 15 minutes were generally given. In order to improve the signal-tonoise ratio of the OT, the data have been binned in 2 × 2 pixel 2 and also all images of a night have been stacked after correcting them for bias, non-uniformity in the pixels and cosmic ray events. Exposure times for the stacked images were 70, 50, 85, 35, 105 and 75 minuts in R on 2000 March 2, 3, 5, 6, 7 and 8 respectively. Only one image in each V and I filters could be taken on 2000 March 3 with corresponding exposure times of 30 and 10 minutes respectively. As the OT is close to a bright star, DAOPHOT profile-fitting technique is used for the magnitude determination. In the field of GRB 000301C, stars (as identified in Fig. 1 ) are photometrically calibrated in R passband by Garnavich et al. (2000a) . The quoted uncertainty in the zero-point calibration is ±0.05 mag. Henden (2000) provides the U BV RI photometry for stars fainter than R = 20 mag in the GRB 000301C field. The R magnitudes determined by Garnavich et al. (2000a) agree with an independent measurement reported by Henden (2000) . This indicates that photometric calibration used in this work is secured. Present photometric magnitudes are relative to comparison star A and D (see Fig. 1 ). These along with other photometric measurements of GRB 000301C afterglow used in the present analyses are given in Table 1 . In order to avoid errors arising due to different photometric calibrations, we have used only those published photometric measurements whose magnitudes could be determined relative to determinations given by either Garnavich et al. (2000a) or Henden (2000) . In JHK filters, all published photometric measurements have been used.
Present R images have also been independently processed, reduced and calibrated by Masetti et al. (2000) . A comparison of their R values with ours indicates good agreement. A small difference observed between the two sets of values is, perhaps, due to different data processing and calibration procedures.
Prompt γ−ray emission
For GRB 000301C, prompt γ−ray emissions were detected by NEAR. We have downloaded the light curve from the archive and present it in Fig. 2 . It shows the light curve in the energy band of 100 -1000 KeV. The burst profile is dominated by only one strong peak with no spike type structures generally observed with GRB events. The three ASM energy channels showed the strongest response in the 5 -12 KeV band, reaching a peak flux of 3.7±0.7 Crab in 1 sec time bin. The burst began with a strong pulse which lasted for ∼ 10 s. The burst therefore belongs to long-duration GRBs. It has a sharp rise and a relatively slow decline. Duration (full width at half maximum) of the profile at trigger of the burst is only ∼ 2 s.
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Optical and near-IR photometric light curves
We have used the published data in combination with the present measurements to study the flux decay of GRB 000301C afterglow. Fig. 3 shows the plot of photometric measurements as a function of time. The X-axis is log (t − t 0 ) where t is the time of observation given in Table 1 and t 0 is the time of GRB burst which is 2000 March 1.411 UT. All times are measured in unit of day. Before deriving the flux decay constant of the OT, it is mandatory to subtract the contributions from foreground/backgrond galaxies, if there is any. Ground based near-IR images taken by Rhoads & Fruchter (2000) and Kobayashi et al. (2000) indicated detection of a host galaxy with K ′ =19.8 and J=20.8 mag. However, there was no detection of host galaxy upto R=25 mag in the ground based optical images taken by Veillet (2000b) . The HST images taken by Fruchter et al. (2000a) clearly revealed that any underlying galaxy would have to be fainter than R > 25 mag. The apparent flattening reported in the literature is therefore not due to an underlying host galaxy but rather intrinsic to the OT, most probably due to peculiar light curve discussed below and shown in Fig. 3 . The red galaxy considered as host galaxy of the OT by Rhoads & Fruchter (2000) is detected in the HST image but there is no apparent bridge of emission between these two objects. They are therefore unrelated. In fact, the late-time HST images taken on 2000 April 3.9 UT by Fruchter et al. (2000b) showed that the R magnitude of the host galaxy is 27.8±0.25. We have therefore not applied any correction upto R < 23 mag of the OT for the contamination by host galaxy.
The flux decay of earlier GRB afterglows appears to be well characterized by a power law
is the flux of the afterglow at time t and α is the decay constant. However, optical and near-IR light curves of GRB 000301C (Fig. 3) show erratic behaviour with an overall flux decay. Observers therefore took relatively long time to accept it as an OT of the GRB 000301C. Contrary to most of the earlier GRB afterglows, light curve of GRB 000301C can not be fitted by a single power-law (see also Masetti et al. 2000 , Rhoads & Fruchter 2000 . Fitting least square linear regressions to the observed magnitudes as function of time, we therefore derive below the value of flux decay constants for GRB 000301C afterglow as a function of time as well as wavelength.
UPSO observation in R filter on 2000 March 2.93 UT is the earliest optical observations published so far. Bhargavi & Cowsik (2000) measurements are just after us. Fig. 3 clearly indicates peculiar behaviour of the light curve and perhaps, even shows brightening of the R magnitude with α = −0.5 ± 1.0 during ∆t = 1.5 − 1.8 day. Overall the OT flux decays but seems to have different rate at different times (see Table 2 ). The observations show that flux decay is slower in near-IR region than that in the optical region during early times (∆t < 3.6 days). The dense temporal coverage in R, in fact, seems to indicate even short term flux variability. The durations appear to follow single power-law have been indicated in Fig. 3 and the values of corresponding slopes are given in Table  2 . The slowest R flux decay during ∆t = 2.5 − 3.6 day is followed by the steepest decay. This transition seems to occur simultaneously in all passbands of both optical and near-IR regions indicating its achromatic behaviour. Observations are available only in B and R passbands after ∆t > 7 day. They indicate that around ∆t ∼ 7 day optical flux decay steepened again which seems to follow till the availability of observations i.e. ∆t ∼35 days. These decay constants are compatible with the latest observations reported by Veillet (2000f) in R on 2000 April 4.6 UT and by Masetti et al. (2000) in B on 2000 April 5.2 UT. Thus, there seems to be more than one break in the light curve of GRB 000301C afterglow. The photometric observations seem to indicate first sharp break in the light curve around ∆t ∼ 3.5 − 4 days in all photometric passbands. Thus, contrary to Rhoads & Fruchter (2000) findings, the steepening seems to be achromatic. The extent of steepening is more in near-IR than that in optical. Second steepening of the light curve seems to occure after ∆t > 7 day in B and R passbands. Due to lack of observations in other passbands during this period, we are unable to comment presently on the achromaticity of this break.
In the light of above, we conclude in agreeemnt with Masetti et al. (2000) and Rhoads & Fruchter (2000) that optical and near-IR flux decays of GRB 000301C afterglow are peculiar in comparison to other well observed GRB afterglows. 
Spectral index of the GRB 000301C afterglow
The flux distribution of the GRB 000301C afterglow has been studied using broadband photometric measurements listed in Table 1 and the published radio, millimeter and ultra-violet observations. We used the reddening map provided by Schlegel, Finkbeiner & Davis (1998) for estimating Galactic interstellar extinction toward the burst and found a small value of E(B − V ) = 0.05 mag. We used the standard Galactic extinction reddening curve given by Mathis (1990) . Rhoads & Fruchter (2000) indicate presence of additional modest extinction amounting A B = 0.175 mag due to the GRB 000301C host galxy which follows Small Magellanic Cloud extinction law described by Pei (1992) . We have therefore applied both Galactic and host galaxy extinction in converting apparent magnitudes into fluxes and used the effective wavelengths and normalisations by Bessell (1979) for B, V, R and I and by Bessell & Brett (1988) for J and K ′ . The fluxes thus derived are accurate to ∼ 10%. Fig. 4 shows the broad band spectrum of GRB 000301C afterglow. It is observed that as the frequency decreases the flux increases from B to K ′ passband. There is no obvious break in the optical to near-IR spectrum. The spectrum thus may be described by a single power law F ν ∝ ν β , where F ν is the flux at frequency ν and β is the spectral index. The value of β is −0.80±0.06 at ∆t = 2.5 day. With time, the spectrum seems to become slightly steeper (see Table 3 ) with an average value around −0.9. This is in agreement with a single value of β = −1.1 derived from the low-resolution spectrum taken on 2000 March 3.47 UT by Feng et al. (2000) in the wavelength range of 0.3 to 0.6 µm. The HST observations taken around ∆t = 33.5 day by Fruchter et al. (2000b) also indicate similar slope. All these, perhaps, indicate no change in the spectral slope of GRB 000301C at later times. This is unlike GRB 980326 ( Bloom et al. 1999 ) and GRB 970228 (Fruchter et al. 1999; Galama et al. 2000) where spectral index has changed to a value of β ∼ −3.0 after ∆t > 20 days. In Fig. 4, we Bertoldi (2000) and Breger & Frail (2000) respectively. The spectral slope at radio to millimeter frequencies is generally expected to be +1/3 at these early times and the same slope is shown in Fig. 4 at the time of both observations. This may imply that self absorption frequency was below 8.46 GHz till 2000 March 5.67 UT. The peak frequency seems to lie in millimeter region. This peak frequency is thus similar to that of GRB 970508 (cf. Galama et al. 1998) but different from that of GRB 990123 (Galama et al. 1999) where the peak is in radio region and that of GRB 971214 for which the peak was in optical/near-infrared waveband (Ramaprakash et al. 1998) . From this, one may infer that the synchrotron peak frequency may span a large range in GRB afterglows.
Comparison with the synchrotron emisson model
It is generally believed that the observed afterglow results from slowing down of a relativistic shell on the external ISM and therefore is produced by external shocks. Recent afterglow observations of GRBs show that a relativistic blast wave, in which the highly relativistic electrons radiate via the synchrotron mechanism, provides a generally good description of the observed properties. Here we will discuss briefly the implications of the observed flux decay exponent α and the spectral slope index β in different wavelength range for such models. All models have the flux as F (ν, t) ∝ t −α ν β for a range of frequencies and times that contain no spectral breaks. In each model α and β are functions of p only, the power-law exponent of the electron Lorentz factor. The measurement of either one of α or β therefore fixes p and predicts the other one.
In order to study the expected changes in the spectral indices with α, we derive the value of β in optical to near-IR region at different epochs and list them in Table 3 . These epochs were selected for the possible coverage of different flux decays listed in Table 2 . Where necessary, flux measurements were interpolated between adjacent data points at one wavelength in order to determine a contemporaneous flux with another wavelength using the measurements listed in Table 1 .
For comparison with model predictions, we assume that our observations are in the slow cooling regime and the ν m has passed optical but not the cooling frequency, ν c which most probably lies above optical region. Following , values of α and p are predicted using observed value of β for the spherical model of the afterglow. They are listed in Table 3 . A comparison of the observed α values (Table 2) with the predicted ones given in Table  3 indicates that observed flux decay is generally slower than the model prediction during ∆t < 3 days while exactly opposite is the case at late times for spherical afterglow emission. But the value of flux decay constant α is expected to approach the electron energy distribution index p, when the evolution of the afterglow is dominated by the spreading of the jet. On the other hand, the value of β is the same for both spherical and jet models. Since the observed values of α for late times agree with the predicted values of p and hence to the values of α in jet model, we conclude that afterglow emission from GRB 000301C is of jet type and not spherical.
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The energetics of the GRB 000301C
Redshift determination of z = 2.0335 ± 0.0003 for the GRB 000301C afterglow yields a minimum luminosity distances of 16.6 Gpc for a standard Friedmann cosmological model with Hubble constant H 0 = 65 km/s/Mpc, cosmological density parameter Ω 0 = 0.2 and cosmological constant Λ 0 = 0 (if Λ 0 > 0 then the inferred distances would increase). The GRB 000301C thus becomes the second farthest GRBs after GRB 971214 (Kulkarani et al. 1998 ) amongst the GRBs with known redshift measurements so far.
As there is no published observed fluence in any energy range for this GRB, we estimate it indirectly assuming that present GRB event may also have the ratio between optical flux density and gamma-ray energy fluence similar to those observed so far which is ≥ 10 −23 (see Table 3 in Briggs et al. 1999) . Taking R = 20 mag at ∆t ∼ 1 day, this ratio yields an energy fluence of at least 10 −5 ergs/cm 2 above 20 Kev. Considering isotropic energy emission and this observed fluence and using the inferred luminosity distances, we estimate the γ−ray energy release to be at least 3.4 × 10 53 ergs ∼ 0.2M • c 2 for this GRB. Theoretical models predict that brightness of the prompt optical flash can be as bright as 9 -10 mag ; as was observed in the case of the GRB 990123, the only prompt optical emission detected so far. At the optical distance of GRB 000301C, this imply a peak optical luminosity of ∼ 6.3 × 10 16 times the solar luminosity, if the prompt optical emission is of similar order. This is about a million times the luminosity of a normal galaxy and about a thousand times the luminosity of the brightest quasars known.
Of the over dozen GRBs with known redshifts, six with total fluence energies > 20 keV in excess of 10 53 erg (assuming isotropic emission) are GRB 000301C (discussed here); GRB 991216 and GRB 991208 (Sagar et al. 2000) ; GRB 990510 (Harisson et al. 1999); GRB 990123 (Andersen et al. 1999; Galama et al. 1999 ) and GRB 971214 (Kulkarni et al. 1998) . Recent observations suggest that GRBs are associated with stellar deaths, and not with quasars or the nuclei of galaxies as some GRBs are found off-set from their host galaxy. However, release of huge amount of isotropic energy of ∼ 10 53 erg or more is essentially incompatible with the popular stellar death models (coalescence of neutron stars and death of massive stars). Recent observations seem to indicate nonisotropic emission as the most plausible way to reduce the enormous energy release. Indeed, almost all energetic sources in astrophysics such as pulsars, quasars and accreting stellar black holes display jet-like geometry and hence, non-isotropic emission. Beaming reduces the estimated energy by a factor of 10 -300, depending upon the size of its opening angle . The γ−ray energy released then becomes ≤ 10 52 erg, a value within reach of current popular models for the origin of GRBs (see Piran 1999 and references therein).
Discussions and Conclusions
Prompt γ−ray emission light curve of the long duration burst GRB 000301C shows, unlike most of the GRB events, only one strong peak with a flux of 3.7±0.7 Crab in the 5 -12 KeV energy range. Using optical and near-IR observations given in Table 1 , we obtained the values of flux decay constants and spectral indices. Light curves of the GRB 000301C afterglow emissions are peculiar. In the most densely available temporal sample of R measurements, the light curve has a complex behaviour, with a long term flux decrease superimposed by short term flare type variability. It shows rise in brightness first and continuous fading, though with different slopes, later on. The flux decay in R becomes generally faster with time except for a short duration, ∆t = 4.0 − 5.6 day. The flux decay seems to depend on wavelength during early times but becomes independent of it at late times. During ∆t > 7 day, the flux decay becomes one of the fastest in the GRBs observed so far. The light curve at both optical and near-IR wavelengths becomes steeper by δα > 1 at late times. There appears to be more than one break in the densely sampled R light curve. Lack of such observations in other passbands preclude us to make any statement about achromaticity of their occurrence. The observed complex behaviour of the light curve may be due to either intrinsic variability within the relativistic blast wave or irregularities in the surrounding medium inwhich the blast wave propogates (see Panaitescu & Kumar 2000 , Sari & Mészáros 2000 and references therein).
Before deriving any further conclusions from the light curve of GRB 000301C afterglow, we compare it with other well studied GRBs. Except GRB 990123, GRB 990510 and GRB 991216, all exhibit, at both early and late times a single power-law decay, generally ∼ 1.2, a value reasonable for spherical expansion in the standard fireball synchrotron model. GRB 000301C thus becomes the fourth burst for which a strong break in the light curve is clearly observed. Such breaks were observed first in the optical light curves of the afterglow of GRB 990123 Kulkarni et al. 1999) and recently in that of GRB 990510 (Harrison et al. 1999 , Stanek et al. 1999 ) and GRB 991216 , Sagar et al. 2000 . They have generally been considered as evidence for collimation of the jetlike relativistic GRB ejecta in accordance with the prediction by recent theoretical models (Mészáros & Rees 1999; Rhoads 1999; ). In such models, an achromatic break in the light curve is expected when the jet makes the transition to sideways expansion after the relativistic Lorentz factor drops below the inverse of the opening angle of the initial beam. Slightly later, the jet begins a lateral expansion which causes a further steepening of the light curve. A difficulty with such models is that the predicted break is quite gradual, while observed breaks are generally rather sharp.
The quasi-simultaneous spectral energy distributions determined in optical and near-IR regions for various epochs indicate that spectral index of the GRB 000301C afterglow has not changed significantly during a period of about 35 days after the burst. The flux decreases with frequency and follows an exponential relation with β ∼ −0.9. As both rapid decays and flat spectra (β ≥ −1.2) in optical and near-IR region of the OTs of GRB 980326 with α=1.7±0.13 and β = −0.66 ± 0.7 (Castro-Tirado & Gorosabel 1999 ; GRB 980519 with α = 2.05±0.04 and β = −1.05 ± 0.10 ) and GRB 991208 with α = 2.2±0.1 and β = −0.75 ± 0.03 (Sagar et al. 2000) are well explained by a jet model , we attribute the observed late times rapid decay coupled with the flat spectra in optical and near-IR regions to a non-isotropic emission from the fireball synchrotron spectrum of the GRB 000301C OT.
Redshift determination yields a minimum distance of 16.6 Gpc, if one assumes standard Friedmann cosmology with H o = 65 km/s/Mpc, Ω 0 = 0.2 and Λ 0 = 0. GRB 000301C is thus at cosmological distance and becomes the second farthest GRBs with known distances. Considering isotropic energy emission, we estimate enormous amount of the γ−ray energy release (≥ 10 53 erg) above 20 KeV. This high energy is reduced if the emission is not isotropic but collimated, as seems to be the case for GRB 000301C.
In GRB 991216 afterglow emissions, it has been observed that flux decay constants are 0.82±0.02, 1.2±0.1 and 1.6±0.06 , Sagar et al. 2000 at radio, optical and X−ray wavelengths respectively. This indicates that flux decay is wavelength dependent being slower at longer wavelengths and faster at shorter wavelengths. This type of behaviour has also been observed in the afterglow emissions of GRB 000301C discussed here during early times (∆t < 3.6 day) but the rate of change with wavelength is much faster than that observed in the case of GRB 991216 afterglow. In the densely sampled R light curve of GRB 000301C, there seems to be more than one break indicating short term flare type variability. Also, both observed flux decay constant and spectral index at early times are not compatible with the standard fireball synchrotron spectrum. Similar situation was also observed in the case of GRB 991216 . All these indicate that there are several observed features in the afterglow emissions of GRB 991216 and GRB 000301C which make them to be called as peculiar as they cannot be explained by the standard forward shock model. Thus, multi-wavelength afterglow observations of recent GRBs have started revealing features which require explainations other than generally accepted so far indicating that there may be yet new surprises in GRB afterglows.
